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(54) OPTICAL ROM CARD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To facilitate manufacture 
and to make information rewriting and alteration difficult 
by covering plural optical waveguides which are held by 
covers and are optically parted according to need with 
clad layers via thermally irreversible thermosensitive 
layers which are degraded in transmittance by heating of 
core parts. > 3 

SOLUTION: A polycarbonate sheet 1 is blanked to form 
the core part 2 patterns constituting the plural optical irv 
waveguides having bent parts. A soln. prepared by 
dissolving two kinds of thermosensitive materials is ; 
applied on the surfaces of the core parts 2 and is dried; 
by which the thermosensitive layers 3 are formed. Next, 
both surfaces of the sheet covered with the - t 
thermosensitive layers 3 are held by PET films 5 constituting covers via UV resin adhesives 
added with carbon constituting the clad layers 4. Both^ends of the sheet 1 and the PET films 5 
are cut to separate the plural core parts 2 and to expose the ends of the core parts 2 for light 
input and output. When the optical waveguides are heated by a hot head, the thermosensitive 
layers 3 are changed to black and the optical waveguides may be optically parted. The 
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alteration of the once inputted information is thus made difficult. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
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DRAWINGS 



[ Drawing 1] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln this invention, it has two or more optical waveguides, and these 
optical waveguides are divided optically suitably. 

Therefore, it is related with the optical ROM card which makes information memorize. 

t< 

[0002] 

[Description of the Prior Art]ln ROM cards, such as the conventional prepaid card, information 
is written in the magnetic media of the stripe shape formed in the surface, and the magnetic 
recording system which reads it is mainly used. The advanced encoding technology for 
preventing forgery and alteration is used for the magnetic media of this stripe shape. The 
photodetection method which detects the existence of a punch hole with light is also used for 
the ROM card. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, in, the ROM card of the conventional 
magnetic recording system, though advanced coding information was incorporated, there was 
a problem "the duplicate by magnetic copy was pos,sib ( l_e and be easy to do forgery of a card 
and alteration." Since light penetrates to it and it becomes impossible for a reader to detect a 
punch hole to it when a transparent material is buried to the waveguide [ made the hole in the 
waveguide and / light ] no longer passing along, forgery or alteration should also have tended 
to do the thing of the photodetection method. This invention was made in view of the problem 
mentioned above, the purpose is easy to produce, and rewriting of information is difficult for it, 
and it is providing the optical ROM card which is hard to alter. 
[0004] 

[Means for Solving the Problem]That to which this invention is an optical ROM card 
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characterized by comprising the following, and, as for said optical waveguide, a core part is 
characterized by a thing to which transmissivity falls with heating, and which it comes to cover 
by a cladding layer via an irreversible thermal layer thermally. 
Covering which constitutes rear surface both sides: 

Two or more optical waveguides which are inserted into this covering and divided optically if 
needed. 

[0005]Since a thermal layer to which transmissivity of wavelength of light which detects 
information falls with heating between a core part and a cladding layer which constitute an 
optical waveguide from this invention is provided, By applying heat to a desired optical 
waveguide with a heat head from the outside of covering, transmissivity of a portion which 
touches the optical waveguide of a thermal layer can be reduced, the optical waveguide can 
be divided optically, and information can be recorded Since a thermal layer is thermally 
irreversible, once transmissivity falls, it is difficult not to return to a basis and to change the 
contents of record. 

[0006]ln this invention, thermofax which constitutes a thermal layer is irreversible thermofax 
thermally. The transmissivity becomes it easy to record information that temperature which 
falls with heating is 80 ** - about 170 **. As for this thermofax, before heating, it is desirable for 
transmissivity to be high. To [ which applies this thermofax and forms a thermal layer ] carry 
out, it is necessary to form a thermal layer with cooking temperature from which dissolves 
thermofax in a solvent which does not invade a core material, and it applies, and transmissivity 
does not change. 

[0007]Core materials which constitute a core part in this invention, With poly methyl 
methacrylate, polycarbonate, polyarylate, polystyrene, polyethylene terephthalate, 
polybutylene terephthalate, etc. If total light transmittaace about 2 mm thick is not less than 
80% of thing, it will not limit in particular, but poly methyl methacrylate, polycarbonate, 
polyarylate, and polystyrene are good. These core materials are processed into a sheet 
shaped, and apply thermofax on it through a process' of piercing this sheet in shape of an 
optical waveguide. Or after applying thermofax to this sheet beforehand, it pierces in optical 
waveguide shape and a core part which has a.thermal layer is formed in the surface. 
[0008]As a clad material which constitutes a wrap cladding layer, a core part, With material 
with a small refractive index, rather than core materials, poly methyl methacrylate, a 
polyurethane prepolymer hardened material, NORUBONEN Kanki fat, such as ZEONEX 
(made by Nippon Zeon Co., Ltd.) and ARTON (made by Japan Synthetic Rubber Co., Ltd.), a 
fluorination epoxy resin, amorphous fluorocarbon resin, various UV resin, silicone resin, etc. 
are mentioned. After a cladding layer dissolves thermoplastics in a solvent which does not 
invade a core part, it can be applied to a core part, and it can be formed by method of drying, 
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and a method of applying and stiffening thermosetting resin. It may be made for a cladding 
layer to serve as a glue line with covering of the outside. 

[0009]As a material of covering which protects a card from external force, polyethylene 
terephthalate, polybutylene terephthalate, polycarbonate, polyarylate, polysulfone, etc. can be 
used. •» 

[0010]ln order to paste up covering and an optical waveguide part, adhesives, such as thermal 
melting arrival nature, thermosetting, and UV curing nature, are used. As these adhesives, for 
example An ethylene-vinyl acetate copolymer resin system, an ultra-low-density-polyethylene 
resin system, UV curing nature resin which does ndt have the necessity for heating so that a 
thermal layer may not change at the time of adhesion although not limited in particular, such as 
thermal melting arrival nature resin, such as a linear low density polyethylene resin system, 
acrylic thermosetting, or UV curing nature resin, is preferred. Since a problem that light 
spreads is also after leak light spreads a glue Jine part and intercepts an optical waveguide 
optically, when putting light into an optical waveguide when a glue line which consists of 
adhesives is transparent, the more opaque one of adhesives is good. Opaque adhesives said 
here are resin whose 5-mm-thick total light transmittance is 20% or less preferably 40% or 
less. About adhesives of transparency, by adding titanium oxide, carbon, and other paints, it 
can color suitably and can use. Also in opaque adhesjyes, in order to raise reliability, when it 
colors and uses, it is much more desirable. 

[001 1]An optical ROM card of this invention is producible by the following methods, for 
example. The 1st method pierces a sheet shaped cpre member to width of an optical 
waveguide, forms it in the state where an end connected two or more core parts, applies 
thermofax to the surface, forms a thermal layer, andfprms a cladding layer in the outside. 
Furthermore, covering is pasted up on the outside via/a glue line. Finally, both ends of an 
optical waveguide are cut, two or more core parts are separated, and an end of a core part 
which performs an optical input output is exposed. The 2nd method applies thermofax to the 
surface of a sheet shaped core member, and forms a 'thermal layer, and forms a cladding layer 
in the outside. Then, it cuts into width of an optical Waveguide, two or more optical waveguides 
are formed, these optical waveguides are put in order, and covering is pasted up via a glue 
line. Finally, both ends of an optical waveguide are cut and an end of a core part which 
performs an optical input output is exposed. 

[0012]lf a magnetic stripe is formed in the surface of an optical ROM card of this invention and 
information is recorded also on this, information will* be recorded doubly and reliability will 
become still higher. \ 
[0013] ? j'*!" 

[Embodiment of the lnvention]Hereafter, based on a drawing, an embodiment of the invention 
is described in detail. 
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(Embodiment 1) Drawing 1 (a) - (d) is a figure showing the manufacturing process of one 
embodiment of the optical ROM card concerning this, invention. The process is as follows. 1 
[ namely, ] -- as first shown in drawing 1 (a), the polycarbonate sheet 1 of 0.15-mm thickness is 
pierced, and the pattern of the core part 2 which constitutes two or more optical waveguides 
which have a bending part is produced. The width of each core part 2 is 0.8 mm, and length is 
10 cm. 2) As it ranks second and is shown in drawing'^ (b), PSD-150 (made by Nippon Soda 
Co., Ltd.) which is thermofax, and D-8 (made by Nippon Soda Co., Ltd.), respectively, It melts 
2% of the weight in 15 % of the weight of toluene, 45 % of the weight of xylene, 20 % of the 
weight of ethyl acetate, and the mixed solvent of 20 %-pf the weight of butyl acetate, and these 
solutions are mixed by 1 :2. This mixed solution is applied to the surface of the core part 2, it 
dries and the thermal layer 3 is formed. 3) Rank second, and as shown in drawing 1 (c), face 
across both sides of the polycarbonate sheet 1 covered with the thermal layer 3 with the PET 
(polyethylene terephthalate) film 5 which serves as-coyering via UV resin adhesives. These 
adhesives are the UV resin adhesives and KP-2006 which added carbon 2% (made by Japan 
Synthetic Rubber), and serve as the cladding layer 4. And it irradiates with UV of the dose 
0.8J, and a binder is stiffened. 4) As it ranks second and is shown in drawing 1 (d), cut the 
both ends of the polycarbonate sheet 1 and PET film 5, separate two or more core parts 2, and 
expose the end of the core part 2 which performs ON;appearance of light. 
[0014]Thus, about the optical ROM card of this produced embodiment, LED of 660 nm 
wavelengths is used as a light source, This light source and Gl (Graded Index) fiber with a 
core diameter of 50 micrometers were combined, light was introduced into the optical 
waveguide from the Gl fiber, and path loss was measured by receiving light with the plastic 
optical fiber of 1 mmphi. What dashed the abqve-rriehtioned Gl fiber and the plastic optical 
fiber as a reference was adopted. Thus, the path lossof the optical waveguide of this 
measured embodiment was 12 dB. When 200,** of the whole optical waveguide was heated 
for 2 seconds with the heat head, the transmitted light is below sensitometry and path loss was 
not able to be measured. When the optical ROM card after heating was disassembled, the 
thermal layer 3 had discolored black, and light was absorbed by the thermal layer 3 and had 
changed into the state where the core part 2 is not penetrated. Thus, since an optical 
waveguide can be optically divided if an optical waveguide is heated with a heat head, it 
becomes difficult to alter the optical ROM card' which inputted information once. 
[0015](Embodiment 2) In Embodiment 1 , the shape pf the core part 2 of an optical waveguide 
was changed into linear shape, the width was 1 mm and length was 60 mm. Others are the 
same as Embodiment 1. It was 3.8 dB when path Idss was measured like Embodiment 1 about 
the optical ROM card of this embodiment. PatK loss 'was not able to be measured when 200 ** 
of the whole optical waveguide was heated for 2 seconds with the heat head. 
[0016](Embodiment 3) Using a 0.15-mm polycarbonate sheet as core materials, this was 

/I 
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» 

pierced and the linear shape core part was formed. It is the same as that of Embodiment 2 that 
the width of the optical waveguide was 1 mm and length was 60 mm. According to this 
embodiment, replaced the construction material of thermofax with, and PSD-290 (made by 
Nippon Soda Co., Ltd.) and D-8 (made by Nippon Soda Co., Ltd.) were used as thermofax, 
and also it was made to be the same as that of Example 2. The path loss of the obtained 
optical ROM card was 4.2 dB. Path loss was hot able to be measured when a part of optical 
waveguide and 20-mm length were heated with the heat head. When it dissolved, it was 
checked that the thermal layer has discoloredonly the portion heated with the heat head black. 

[0017] 

[Effect of the Invention] According to this invention, information can be recorded easily and 
there is an outstanding effect that it is difficult to change and alter the contents of record. 
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CLAIMS 

[Claim(s)] 

[Claim 1]Covering which constitutes rear surface both sides. 

Two or more optical waveguides which are inserted into this covering and divided optically if 
needed. 

It is the optical ROM card provided with the above, and said optical waveguide is characterized 
by a thing to which transmissivity falls [ a core part ] with heating and which it comes to cover 
by a cladding layer via an irreversible thermal layer thermally. 



[Translation done.] 



'J l-i 



http://ww4.ipdl.inpit.go^ 9/4/2008 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 1-003545 

(43)Date of publication of application : 06.01.1999 



iOlntCI. G11B 7/24 

B42D 15/10 
G02B 6/00 
G06K 19/06 
G06K 19/10 
G11C 5/00 
G11C 17/08 



1 Application number : 09-154198 (71 Applicant : FURUKAWA ELECTRIC CO LTDrTHE 

2)Date of filing : 1 2.06.1 997 (72)Inventor : NISHIGUCHI MASAMI 



4) OPTICAL ROM CARD 
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7)Abstract: 

ROBLEM TO BE SOLVED: To facilitate manufacture and to make 
formation rewriting and alteration difficult by covering plural optical 
aveguides which are held by covers and are optically parted according 
* need with clad layers via thermally irreversible thermosensitive layers 
hich are degraded in transmittance by heating of core parts. 
OLUTION: A polycarbonate sheet 1 is blanked to form. the core part 2 
itterns constituting the plural optical waveguides having bent parts. A 
>ln. prepared by dissolving two kinds of thermosensitive materials is 
>plied on the surfaces of the core parts 2 and is dried, by which the 
lermosensitive layers 3 are formed. Next, both surfaces of the sheet 
ivered with the thermosensitive layers 3 are held by PET films. .5 
instituting covers via UV resin adhesives added with carbon ' - 
instituting the clad layers 4. Both ends of the sheet 1 and the PET 
ms 5 are cut to separate the plural core parts 2 and to expose the 
ids of the core parts 2 for light input and output. When the optical 
aveguides are heated by a hot head, the thermosensitive layers 3 are 
langed to black and the optical waveguides may be optically parted. 
le alteration of the once inputted information is thus made difficult. 
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